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imaging and ‘-omics’ technologies, will 
undoubtedly facilitate this research in the 
coming years. 
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The genetic history of Koreans remains poorly understood due to a lack of ancient DNA. A new paleo- 
genomic study shows that population stratification in 4*°-5" century South Korean populations was linked 
to avaried proportion of indigenous Jomon-related ancestry, which does not survive in present-day Koreans. 


Over the past decade, paleo-genomics 
has advanced our understanding of past 
population history in East Asia ona 
spatiotemporal scale. During the 
Holocene epoch, the formation of 


Northeast Asians was characterized by an 
extensive admixture of three genetic 
lineages: the Ancient Northeast Asian 
(ANA) lineage, represented by Neolithic 
hunter-gatherers in the Amur River Basin 
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and the Mongolian Plateau; the Neolithic 
Yellow River farmer (NYR) lineage; and 
the Paleolithic hunter-gatherer lineage 
associated with Jomon culture present in 
the Japanese archipelago’ °. For 


® 
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instance, a recent ancient DNA study 
demonstrated that the agricultural and 
technological migrations to Japan that 
were associated with ANA-related and 
NYR-related ancestry, respectively, 
transformed the ancient Japanese gene 
pool in the successive periods following 
the Jomon culture (13, 000 BCE to 300 
BCE), namely Yayoi (300 BCE to 250 CE) 
and Kofun (250 CE to 538 CE) periods: the 
indigenous Jomon ancestry comprised 
approximately 60% of the Yayoi people 
(with the rest of the ancestry related to 
ANA) but was diluted to 13%-15% in the 
Kofun and present-day Japanese due to 
the influx of Han-Chinese related 
ancestry®”. The genetic legacy of Jomon 
was not restricted to Japan but was also 
found in Neolithic Korea®. However, a 
Bronze Age Taejungni individual from 
Korea dating to ~761-541 BCE did not 
show significant evidence of Jomon 
ancestry, suggesting that a parallel 
dilution of Jomon ancestry may have also 
occurred in Korea’. This dilution was most 
likely due to incoming northern Chinese 
ancestry related to a horizon of 
agricultural and technological 
innovations, probably related to the Late 
Neolithic or Bronze Age spread of 
farming. Given the shallow coverage of 
this Bronze Age Korean individual, it is 
possible that Jomon ancestry persisted in 
Korea after the Neolithic period. In fact, 
the population history of Korea remains 
poorly understood due to a lack of ancient 
DNA data. In this issue of Current Biology, 
Pere Gelabert, Asta Blazyte, Ron Pinhasi, 
and colleagues reported the first high- 
coverage paleo-genomic data on ancient 
Koreans from the southeastern part of 
South Korea, shedding light on the 
genetic origin of the Three Kingdoms 
period (4‘"-5" centuries CE) Koreans and 
allowing an in-depth assessment of the 
dilution of Jomon-related ancestry in 
Korea’. 

East Asia is home to extensive ethnic 
and linguistic diversity. Generally, the 
genetic structure in present-day East 
Asians results from complex admixture 
events from multiple sources of genetic 
diversity, showing solid concordance with 
geographic and linguistic distribution’. 
For instance, in northern East Asia, the 
spread of Sino-Tibetan languages was 
associated with Holocene population 
migration events that were mediated via 
NYR'**°. The ethnic groups belonging to 


the Sino-Tibetan language family exhibit 
close genetic relationships in general. 
The same ethnic groups from different 
geographic locations might experience 
additional demographic histories, such as 
bottleneck and admixture events, which 
contributed to the formation of population 
structure within ethnic groups, such as 
the well-studied North-South Han 
Chinese related cline'°. However, some 
exceptions exhibit the separate 
evolutionary history of genes and 
language. Present-day Koreans are a 
highly homogeneous population without 
apparent genetic substructure on a 
whole-genome scale and with close 
genetic relationships with Japanese and 
northern Han Chinese", although the 
Korean language is commonly regarded 
as a language isolate, unrelated to any 
others, which cannot be assigned to a 
language family '*. The genetic variation of 
the Y chromosome and mitochondrial 
DNA show that Koreans contain 

lineages typical of both Southeast and 
Northeast Asian populations, suggesting 
that Korea was populated in multiple 
waves? 4, 

So far, only a few low-coverage 
Neolithic and Bronze Age Korean ancient 
genomes have been available’, partly 
because the acidic soils in Korea are a 
hindrance to the preservation of ancient 
genomes. Within the limited resolution of 
these studies, all ancient Koreans fell 
within the range of genetic variability in 
East Asians. Two main ancestry 
components were observed in ancient 
Koreans with different proportions: 
northern East Asian-related ancestry and 
indigenous Jomon-related ancestry”. 
The northern East Asian ancestry was 
suggested to be related to the Neolithic 
West Liao River farmers in northeast 
China, who were an admixture of ANA and 
NYR ancestry’. The finding indicated that 
West Liao River-related farmers might 
have spread the proto-Korean language 
as their ancestry was found to be 
predominant in extant Koreans. Proto- 
Korean groups, in turn, introduced West 
Liao River-like ancestry into the gene pool 
of present-day Japan’. Present-day 
Japanese can be represented as a 
mixture of Koreans (91%) with a limited 
genetic heritage from a basal East Asian 
lineage related to Jomon (9%)', except for 
the indigenous Ainu, who are considered 
direct descendants of the Jomon people. 
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This scenario agrees with the 
archaeological record in that the 
multiphase introduction of advanced 
technologies, such as millet (~3,500 
BCE), rice farming (~1,300 BCE), and 
iron production (~400 BCE), through 
immigrants from northern China 
dramatically changed the lifestyle in the 
Korean peninsula from a hunter-gatherer- 
fisher economy to more sedentary 
farming. These technologies were then 
most likely transmitted to the Japanese 
archipelago from the Korean peninsula. 
However, changes in language or culture 
were not always accompanied by genetic 
interaction events. For example, the 
enduring genetic continuity in the Amur 
River Basin and Mongolia reveals that 
these regions were not directly impacted 
by the migration waves of West Liao River 
farmers’, 

To elucidate the legacy of Jomon 
ancestry in Korea and the extent to which 
the spread of advanced technologies from 
northern China into the Korean Peninsula 
over time was achieved by the population 
migrations or dissemination of ideas, there 
was an urgent need for high-quality ancient 
nuclear genomes. In their new study, 
Gelabert, Blazyte and colleagues? reported 
and analyzed sufficient coverage of 
genome-wide single nucleotide 
polymorphisms (SNPs) and haplotype data 
of eight individuals from the Korean Three 
Kingdoms period (4‘"-5" centuries CE), a 
crucial period in the cultural and historical 
formation of Korea. These individuals come 
from two important funerary complexes of 
Gimhae, the political and trading center 
of the Gaya confederacy in South Korea. 
The term ‘Three Kingdoms’ refers to 
Goguryeo, Baekje and Sila. Gaya was a 
confederacy rather than a kingdom but 
was contemporary with the Three 
Kingdoms. Gelabert, Blazyte and 
colleagues® found that a two-way 
admixture model assigning Northeast 
Asians and Jomon as potential sources can 
fully explain the genetic compositions of all 
sampled ancient Koreans. The Northeast 
Asians here were referred to as Bronze Age 
West Liao River or Yellow River Basin- 
related farmers from northern China, while 
the Jomon was more likely a local ancestry 
in Korea rather than that associated with 
Jomon culture in Japan according to 
recent archaeological evidence'°. Despite 
being limited to only eight individuals from 
two archaeological sites, this study 
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Figure 1. Genetic admixture profiles of 
Neolithic, Bronze Age and Three Kingdoms 
Koreans. 

Inferring genetic profiles of Neolithic, Bronze Age 
and Three Kingdoms Koreans via a two-way 
qpAdm-based admixture model when using 
indigenous hunter-gatherer Jomon and northern 
Chinese (represented by Bronze Age individuals 
from West Liao River (WLR_BA) or Yellow River 
Basin (YR_LBIA)) as ancestral proxies. Korean_ 
TK2 (~34%) harbored similar proportions of 
Jomon-related ancestry with published merged_ 
Middle Neolithic Koreans (~30%). Please be 
cautious about the result based on the very low 
coverage of the Bronze Age individual from 
Taejungni (marked as Korean_BA). 


uncovered high genetic diversity and 
existing population stratifications in 
Koreans of the Three Kingdoms period. 
The authors observed a genetic 
substructure within the eight individuals, 
with two having more Jomon-related 
ancestry (~34%) than the other six 
individuals (~7%) (Figure 1). The 
substructure was unlikely attributed to 
social status or sex but instead only related 
to the differential distribution of Jomon- 
related ancestry. When the Three 
Kingdoms period Koreans who contained 
~7% Jomon-related ancestry were used 
as the target population in the admixture 
time estimation, the admixture events 
between the Yellow River farmers and 
Jomon hunter-gatherers were estimated 
to have occurred ~1400-600 BCE, 
corresponding to the Bronze Age 


(1400-300 BCE) in Korea. The previous 
finding of the lack of Jomon-related 
ancestry in a single Bronze Age Korean 
shallow genome from Taejungni° was not 
supported by the new high-coverage data, 
which show that Jomon-related ancestry 
persisted at high levels in South Korea 
until at least the Three Kingdoms period 
(~500 CE). 

Present-day Koreans are closely 
genetically related to the Three Kingdoms 
period individuals inferred from allele 
and haplotype sharing patterns and 
the profiles of shared dominant 
Y-chromosome and mitochondrial DNA 
haplogroups. Several specific phenotypic 
trait-related genetic variants of present- 
day Koreans were already present in the 
ancient genomes of the Three Kingdoms 
period®. Although ancient Koreans with 
Jomon ancestry contributed substantially 
to the genetic formation of present-day 
Koreans, the present-day Koreans show 
high genetic homogeneity without Jomon- 
related ancestry. Whether the Bronze Age 
Korean individual from Taejungni had been 
genetically similar to present-day Korean 
individuals was not convincingly shown 
due to the very low genomic coverage”. 
Taking no account of this Bronze Age 
sample, the possible scenario was that the 
indigenous Jomon-related ancestry was 
largely replaced through admixture with 
the incoming northern China populations 
and disappeared in the later centuries, 
creating relatively homogeneous present- 
day Koreans. 

Taken together, Gelabert, Blazyte and 
colleagues? suggest a dual origin of Three 
Kingdoms period Koreans by finding the 
ancient individuals of Gimhae derive 
ancestry from both Bronze Age West Liao 
River or Yellow River Basin-related 
farmers and Jomon hunter-gatherers. 
Interestingly, Jomon-related ancestry 
persisted at high levels in South Korea 
until at least the 5" century CE. These 
findings raise new questions: for example, 
what’s the geographical range of Jomon 
people or did the Jomon ancestry once 
reach mainland East Asia or Northeast 
Asia? Who were the first farmers in Korea, 
Late Neolithic or Bronze Age West Liao 
River farmers, or farmers related to Yellow 
River Basin? Resolving these questions 
requires more archaeological and high- 
coverage genetic data from the 
underexplored regions of the Korean 
Peninsula and its surroundings. 
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A new study explores how a population of neurons in the insect brain responds to different features of visual 
scenes and discovers an unusual topographic map that organizes the information they encode. 


Eyes are not simply cameras for the 
brain. Rather, eyes and visual systems 
work to selectively extract visual 
information from the world. 
Understanding the transformations of 
visual processing and how our brain 
creates a picture of the world lies at 
the heart of visual neuroscience. In 
particular, which set of visual features 
is extracted, how those features are 
organized, and how they guide behaviors 
all remain open questions in both 
vertebrate and invertebrate visual 
systems (Figure 1). A recent study 
reported in Neuron by Klapoetke et al. ' 
has advanced answers to these 
questions in the visual system of the 
small fruit fly Drosophila melanogaster. 
In the fruit fly, light intensity is detected 
by photoreceptors, whose signals are 
transformed by several successive visual 
neuropils into signals that represent more 
complex spatial and temporal features of 
the visual scene. This feature information 
is conveyed to deeper regions of the brain 
by a small subset of visual neurons called 
visual projection neurons. Visual 
projection neurons act as a portal to the 
visual world, representing it in a set of 
parallel channels that detect ethologically 
relevant visual features to guide 
behaviors. A subset of these neurons, 


updates 


called lobula columnar neurons, send 
their axons to central brain structures 
called optic glomeruli? *. In some ways, 
the visual projection neurons resemble 
the retinal ganglion cells in vertebrate 
retina, which also convey visual 
information to the brain in specialized, 
feature selective channels. In vertebrates, 
retinal ganglion cells have been classified 
based on their functional properties’ but 
far less is known about the functional 
organization of visual projection neurons 
in the fly. 

In their new study, Klapoetke et al. ' 
used two photon calcium imaging and a 
battery of visual stimuli, including moving 
objects and objects that increased in size 
over time, to systematically characterize 
the responses of 10 selected types of 
lobula columnar neurons. Rather than just 
using categories of stimuli, they swept 
over many different object sizes and 
velocities. Each lobula columnar neuron 
type responded to a subset of the 
presented stimuli, but responded broadly 
to different stimuli and had overlapping 
tuning with other lobula columnar 
neurons. This resulted in a feature-tuning 
vector for each measured cell type. This 
tuning was used to classify these neurons 
into two broad groups. The first group 
of cells responded primarily to moving 
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objects of different shapes and speeds. 
The second group responded most 
strongly to looming stimuli, in which 
objects become larger over time, as if 
approaching the fly. These feature-tuning 
vectors could also be visualized by 
principal component analysis, creating a 
two-dimensional feature map. In this map, 
each cell type occupied a different 
territory and the two dimensions of the 
map corresponded to loom-sensitivity 
and to object size-sensitivity. These 
experiments showed the relatively broad 
and overlapping tuning of lobula columnar 
neurons, while also emphasizing their 
specialization to specific feature classes. 
In characterizing this suite of lobula 
columnar neurons, one cell type in 
particular had remarkable response 
properties. The photoreceptors in the fly 
eye gather light from ~5° of visual 
space’, which is typically thought to 
place a limit on the resolution of fly 
visual processing. Surprisingly, one of 
the cell types studied responded best to 
very small visual objects, responding 
even more strongly to objects that were 
2° across than to those that were 5° 
across. Klapoetke and colleagues 
devised experiments to determine how 
this property could arise. They found 
that their results could be explained by a 
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